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1. Sampling units
Three sampling units have been set (Figure A1.) that constitute one sampling point in the 
systematic sampling grid.

Figure A1. Sampling units used in the survey.

Plot:

The main sampling unit is a 500 m² large circle (12,62 m radius). The centre of the plot is part 
of the sampling grid. Canopy composition, dead wood, herbs and microhabitats are recorded 
for the plot.

Subplot:

Concentric  with  the  plot,  the  subplot  is  a  30  m²  circle  (3,09  m  radius).  Shrubs  and 
regeneration are recorded for the subplot.

Route: 

The route is defined as the visible portion of the stand while walking from one sampling plot 
to the following one. The function of the route is to document structures and elements that 
cannot be recorded in the plot because of their size and those that are of crucial importance 
and might lie outside the plot area. The route includes the area of the plot of arrival. Data are 
bound to the sampling point of arrival.
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2. Electronic aids for data collection
An open source tracking map (www.turistautak.hu) is loaded on the devices aiding navigation. 

The Android smartphone is equipped with an app called Geopaparazzi. This application can 
load tile maps produced from any georeferenced image file and sqlite database vector layers, 
in our case, the sampling grid. 

The systematic sampling grid points are assigned to a field crew in packages. These packages 
contain app. 30 points. One grid point can be assigned to more than one field worker, because  
there is a 5% double sampling for data quality control. 

The package data are downloaded from the project server to the GPS and Android smartphone 
devices. The Garmin GPS stores the grid points as POI, the coordinates also appear in the 
package directly downloaded into the ForestDataCollect application. An sqlite database can 
also be downloaded from the server for use in Geopaparazzi. This serves as an aid in planning 
and controlling the order of sampling.

3. Field data collection

3.1 Navigation, decision on sampling

The GPS is set for direct routing and displays distance from POI. Once the distance is lower 
than the GPS precision, the form of the point is loaded in ForestDataCollect (FDC).

Because the two devices cannot be connected, there is a need to check that the form of the 
same grid point is opened in FDC as the GPS. For this end, the actual coordinates are copied 
into the form.

If the precision becomes significantly better and the distance displayed increases, the position 
must be refined. It is expected that the actual position displayed by the GPS is under 5 m.

If the final position is taken, the form for the plot and subplot can be filled in. During this 
process, the crew must start an averaging with the GPS to store a better location than the 
actual coordinates.

There are some situations, when the route and/or the plot cannot be sampled.

3.1.1 Decision on sampling the route

yes/no question

The route will not be sampled for non-adjacent first plots. The route will not be sampled, if  
the  direct  way  between  the  plots  is  not  accessible  for  physical  (e.g.  thick  regeneration, 
dangerous rock etc.) or administrative reasons.

3.1.2 Decision on sampling the plot

yes/no question

In some specific cases, the plot cannot be surveyed. The reason for exclusion must also be 
given.
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● Reason for exclusion
single select question

no access
administrative reasons
non forest habitat

If no reasons for exclusion can be identified, the survey of the sampling point must be  
continued!

3.2 Survey I. – Route

The  features  detected  on  the  route  form  a  heterogeneous  group  and  serve  as  auxiliary 
measures to the variables of the plot and subplot. The main aim of the survey of the route is to 
record site- and stand-describing features of the forest relevant for nature conservation and 
forest  management  that  appear  at  a  coarse  scale  and  could  not  be  recorded  within  the 
sampling plot. 

The  survey  is  carried  out  by  carefully  looking  at  the  different  aspects  of  the  forest 
composition and properties while passing to the next plot.

Figure A2. Schematic drawing of the route. The area of the route depends on the density of  
the forest.

● Site related microhabitats
multiple select question

Presence of site related microhabitats is recorded on the route. The detailed protocol contains 
thorough descriptions for each microhabitat, but these are omitted here.

5



Choice Definition

shallow landslide

Soil mass usually found near the bottom of the valley that emerged 
through down-slope movement of material. The area of the 
landslide can vary, but typically 10 to 100 m². During formation of 
shallow landslides, a high permeable soil glides on top of low 
permeable soil. The top part of the landslide forms a lobate surface, 
while the gliding part becomes tongue shaped. Shallow landslides 
can be recognized by the disruption line and/or the distinct surface 
of the slide contrasting the natural geomorphology. Unused borrow 
areas for sand, gravel or soil are also recorded as shallow landslide 
in case their morphology is similar.

escarpment

Disruption of the surface that is at least 1 m high and constitutes of 
a long rock outcrop (usually several tens of meters) that is nearly 
vertical. Unused borrow areas for rock are also recorded as rock 
walls in case their morphology is similar.

rock outcrop and cobble

Rock outcrop typically between 0.5 and 1 m high (can be by-
passed) with more than 50% cover over 100 m2. Cobble and 
boulder are also recorded under this category.

eroded soil surface

Areas where soil development is permanently hindered by 
geomorphology (steep slope). Erosion is particularly recorded at 
patches of lithosoil characterized by litter and surface erosion. 
Secondary (anthropogenic) erosion on moderately steep slopes are 
not considered.

gullies and ditches

Gullies and ditches created by water erosion in valley bottoms or on 
old roads and by paved surfaces. Roads with distinct slope are also 
recorded as gullies in case their morphology is similar.

spring, seepage

Spring and seepage on the valley bottom or in case there is 
impervious layer on the side of the hill. They can be recognized 
primarily by the presence of upwelling water. In arid periods, 
hygrophilic vegetation can also indicate seepage and springs.

none

● Natural disturbance 
yes/no question

Aim: To  detect  natural  disturbance  patches that  create  gaps  in  the  canopy  by  severely 
altering stand structure through damaging several tree individuals.
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Recent,  natural  disturbances  of  the  forest  canopy  are  recorded  based  on  expert  decision 
(excluding management cuts). Recent disturbances are defined to be 1-2 years old, which can 
be detected by the absence of regenerative processes (appearance of weeds, appearance or 
advancement of regeneration etc.). Disturbance patches are recorded if they exceed 400 m² in 
area. This extent creates significant change in the light conditions on the forest floor. Gaps can 
be created both by treefall and defoliation events. In case of fire, this extent is visible from a 
distance.

● Disturbance type
multiple select question

Choice Definition

broken trunks/crowns

Break  of  the  trunks  or  crowns  due  to  mechanical  forces 
(commonly ice and snow). Parts of the broken crown and trunk 
can remain in the canopy or fall to the ground.

fallen trees/trunks

Treefall due to mechanical forces (commonly wind and ice). The 
fall can be with or without rootplate. In the latter case, which is 
usually true for coppice individuals and trees with decayed base, 
the entire tree is broken at the stool of the tree.

fire

Litter and/or canopy fire,  typically  as a consequence of human 
negligence.  The signs of  the fire  can be observed at  the forest 
floor (litter, herbs, shrubs) and, in the case of canopy fire, also on 
the branches and foliage.

biotic agents

Severe  natural  disturbances  affecting  the  future  structural 
properties and/or dynamics of the stand significantly by causing 
partial or total loss of foliage and damage to the trunk. Agents can 
be viruses, bacteria, fungi or insects. Damage caused by vertebrate 
game species is not recorded here!

● Large trees
single select 

Aim: To record tree individuals that are notably different in size and habit from the adjacent 
stand. These tree individuals are generally large with wide canopies, they usually contain tree 
holes  and/or  cavities  and  other  microhabitats  that  are  usually  missing  or  sparse  in  the 
neighbouring stand.

The presence of live or dead trees with a diameter larger than 50 cm and at least 30 cm larger  
than  the  average  diameter  of  the  adjacent  trees  should  be  recorded,  by  selecting  the 
appropriate option:
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living large tree(s)
dead large tree(s)
living and dead large tree(s)
none

● Invasive tree species
multiple select question

Acer negundo
Ailanthus altissima
Fraxinus pennsylvanica
Padus serotina
Robinia pseudo-acacia
Quercus rubra

● Animal traces and indicator species
multiple select question

bough bird nest
woodpecker trace
Natura 2000 species
none

● Natura 2000 species
multiple select question

The  survey  of  Natura  2000  species  focuses  only  some  selected  easily  recognisable 
xylophagous insects.

Cerambyx cerdo
Lucanus cervus
Morimus funereus
Rosalia alpina

5.3 Survey II. – Plot

The plot is  a 12.62 m radius circle around the survey pole that  is  placed as close to the 
systematic sampling grid point as possible. The area will be estimated visually (or using quick 
measurements for trees near the edge). 
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Figure A3. Schematic drawing of the plot.

Most variables can be recorded from the plot centre, but at least one detailed round in the plot 
is necessary for good quality data. It is recommended to visit parts of the plot in the course of 
data collection instead of making the observations first and filling in the form afterwards.

5.3.1 General description

● Main category
single select question 

Aim: Classification of the stand into broad categories based on height and cover of canopy 
and regeneration layers. Main category determines which variables will be recorded.

Three categories can be chosen using the following logic:

Category Description

mature stand Trees taller than 5 m cover at least 20% of the plot.

young stand
Trees taller than 5 m cover not more than 20% of the plot.
The average height of trees reaches 1.5 m - 5m and at least 70% cover.

regenerating 
stand

Trees taller than 5 m cover not more than 20% of the plot.
The average height of trees does not reach 1.5 m or the average height 
is 1.5 m - 5 m, but tree cover is less than 70%.
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Figure A4. Definitions related to general description.

One main category needs to be chosen. The following question depends on the answer as 
follows:

● mature stand  → 5.3.1.1

● young and regenerating stand   → 5.3.1.2

5.3.1.1 Physiognomy

single select question 

Aim: Description of vertical properties of mature stands. Physiognomy can help us identify 
stand features that would not be available from tree species composition and description of 
shrubs and regeneration.

Three  categories  can  be  chosen  that  meet  their  description.  If  none  of  the  special 
physiognomies are evident, “none” will be chosen.
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Category Description

sprout stems Sprout stems make up at least 80% of the tree individuals. 

canopy and shrub 
layers merge

Short trees occupy the canopy; shrub and canopy layers cannot be 
easily separated.

former wood-
pastures

At least 3 large, wide-crowned trees can be observed in the plot 
and the surrounding stand. These stands were usually formed on 
former wood-pastures with natural regeneration. We do not record 
young stands with retention trees in this category.

none
None of the above described physiognomies are apparent. This is 
the most common category.

5.3.1.2 Presence of canopy in young and regenerating stands

yes/no question

Aim: Young and regenerating stands (main category) can have canopy (tree individuals taller 
than 2.5 m), but it is not necessary that they do. If canopy is present, canopy structure and 
composition will be recorded (5.3.2).

If individuals of any tree species reach over 2.5 m height, the answer will be yes. If trees are 
identified  as  regeneration  (under  2.5  m),  answer  will  be  no and  canopy  structure  and 
composition will not be surveyed. For stands around 2.5 height (a few individuals might be 
tall  enough,  but  because  of  the  other  trees  they  are  difficult  to  see),  canopy will  not  be 
recorded.  Retention  trees,  however,  will  always  be  recorded  as  canopy even  if  stems  lie 
outside the plot (see 5.3.2).

5.3.1.3 Description of regenerating stand, regeneration cover

Aim: Collect information about status of the regenerating stands using criteria applied by 
forestry practice. If regeneration is not sufficient, further description aids analysis of possible 
factors influencing regeneration.

● Does regeneration cover exceed 70%?
yes/no question

Regeneration cover has to be estimated for individuals not reaching 1.5 m height. If the 70% 
limit (national forest management limit for approving regeneration to be complete) is reached, 
the answer is yes, otherwise, no must be selected.

● Description of the regenerating stand 
multiple select question

If cover of regeneration under 1.5 m does not reach 70%, regenerating stands will be further 
described.  The  following  categories  have  been  identified  (potential  factors  for  lack  of 
sufficient regeneration):
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Factor Description

weeds and shrubs 
present

A significant area of the plot is occupied by weeds and shrubs.

signs of game pressure  
present

Signs of intensive and continuous presence of game can be seen.

extreme site condition Signs of extreme site condition (low or high soil moisture, high rock 
cover, lack of soil) can be detected.

recent regenerating 
area

There are signs that the regenerating stand has been recently created 
(either through human intervention or natural disturbance).

none None of the above categories apply to the stand.

● Weed and shrub species
multiple select question

Presence of the following selected species can be marked:

Calamagrostis epigeios Rosa spp.

Clematis vitalba Rubus fruticosus

Crataegus spp. Sambucus nigra

Juncus effusus other

Prunus spinosa

5.3.2 Canopy structure and composition

Aim:  Description  of  the  species  composition  and  size  distribution  of  the  canopy  trees. 
Complementing existing data by recording rare tree species (in the national forestry database, 
only species with at least 5% cover are recorded).

● Canopy closure
numeric input

Canopy closure is measured using visual estimation with 5% precision. Trees larger than 2.5 
are  taken  into  account.  Layering  is  not  considered  and  only  open  areas  between  tree 
individuals are counted for (i.e. leaf density does not play a role). Canopy closure provides a 
rough estimate with ±10% tolerable error.

● Tree species composition
table question

Every  tree  species  are  recorded  and  abundance  values  are  estimated  by diameter  classes 
according to the following table: 

species dbh ≤ 8 cm 8 cm < dbh ≤ 20 cm 20 cm < dbh ≤ 35 cm 35 cm < dbh ≤ 50 cm 50 cm < dbh
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Tree species recorded during the survey
(native and more frequent non-native tree species)

Abies alba Fraxinus pennsylvanica Quercus petraea
Acer campestre Juglans nigra Quercus pubescens
Acer negundo Juglans regia Quercus robur
Acer platanoides Larix decidua Quercus rubra
Acer pseudoplatanus Malus sylvestris Robinia pseudoacacia
Acer tataricum Morus alba Salix alba
Aesculus hippocastanum Padus avium Salix caprea
Ailanthus altissima Padus serotina Salix fragilis
Alnus glutinosa Picea abies Sorbus aria
Alnus incana Pinus nigra Sorbus aucuparia
Betula pendula Pinus sylvestris Sorbus domestica
Betula pubescens Pinus strobus Sorbus torminalis
Carpinus betulus Populus alba Taxus baccata
Castanea sativa Populus canescens Tilia cordata
Cerasus avium Populus cv. Tilia platyphyllos
Cerasus mahaleb Populus nigra Tilia tomentosa
Elaeagnus angustifolia Populus tremula Ulmus glabra
Fagus sylvatica Pseudotsuga menziesii Ulmus laevis
Fraxinus excelsior Pyrus pyraster Ulmus minor
Fraxinus ornus Quercus cerris unknown tree species

Tree individuals are classified based on their diameter at breast height (dbh) measured at 1.3 
m above the ground. The diameter is estimated unless it is close to a category border and 
needs to be measured using measuring tape.

Abundance is estimated for all diameter classes of all species in broad cover categories. The 
500 m² plot serves always as the benchmark:

1 – 0% < canopy cover ≤ 5% 
2 – 5% < canopy cover ≤ 20% 
3 – 20% < canopy cover ≤ 50% 
4 – 50% < canopy cover

● Bark stripping
yes/no question

Bark stripping by game is recorded if at least 5% of the tree individuals with less than 20 cm 
dbh show stripped bark. Only fresh damages are surveyed.

● Anthropogenic stem damage
yes/no question

Anthropogenic stem damage is recorded if at  least 5% of the canopy trees show signs of 
damage  caused  during  forest  operations  (tree  felling,  skidding).  Only  fresh  damages  are 
surveyed.
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5.3.3 Standing deadwood

Aim: Data collection on the amount and quality of standing deadwood important for wood 
inhabiting animal, plant and fungi species.

● Presence of standing deadwood
yes/no question

Standing deadwood is defined as non-living, standing tree individual with at least 8 cm dbh. 
Stems are considered standing if they do not lie on any kind of support and are considered 
dead if they are functionally dead. Standing dead trees reach 2.5 m height, whereas snags are 
defined to be lower than 2.5 m. Stumps (cut surface) are treated separately.

● Number of standing dead tree(s)
count question

Number of standing dead trees in three diameter classes (8-20 cm, 21-50 cm and 50+ cm).

● Decay stage of standing dead tree(s) (Ø: 21-50, 50+ cm)
single select question

Decay stage categories are recorded for two diameter classes (only above 20 cm dbh). Single 
stems are categorized and an overall decay stage is given for the plot as shown in Figure A5.

Figure A5. Categories of decay stage of standing dead trees.

If fresh, or mixed is chosen, tree species are also recorded.

● Standing dead tree species
table question

Multiple species can be chosen from the tree species list.
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● Number of snag
count question

Snags are counted in three diameter classes (8-20 cm, 21-50 cm and 50+ cm). For snags 
smaller than 1.3 m dbh is estimated based on diameter at base.

5.3.4 Lying deadwood

Aim:  Record  quality  and  quantity  of  lying  deadwood  using  rough  estimates  to  enable 
mapping of large areas.

Lying deadwood is  defined as  deadwood not  connected  to  the  soil  (not  standing).  Lying 
deadwood can be in contact with the surface or hang or lean on any structure not being able to 
support its own weight.

● Presence of coarse woody debris (CWD)
yes/no question

Coarse woody debris (CWD) is defined as lying deadwood that has a part larger than 8 cm in 
diameter and 1 m in length. 

● Quantity of FWD
single select question

If no CWD can be found in the plot (all woody debris is smaller than 8 cm in diameter), only 
the  quantity  of  fine  woody debris  (FWD) can be  given.  Visual  estimation  is  done using 
pictographs:

Figure A6. Pictographs depicting typical situations of amounts of fine woody debris with  
accompanying volumes and number of pieces. Numbers represent diameter at the two ends  

and length, respectively.

 Quantity of lying deadwood
single select question
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If there is CWD in the plot, the total quantity of lying deadwood is given including FWD. 
Visual estimation is similar to quantity of FWD, using pictographs. 

The first series of pictographs do not contain lying stems larger than 35cm diameter:

Figure A7. Pictographs depicting typical situations of amounts of lying deadwood with  
accompanying volumes and number of pieces. CWD can be found, but stems larger than 35  

cm diameter are lacking. Numbers represent diameter at the two ends and length,  
respectively.

If there are stems larger than 35 cm diameter, a pictograph from the following will be chosen:

Figure A8. Pictographs depicting typical situations of amounts of lying deadwood with  
accompanying volumes and number of pieces. Stems larger than 35 cm diameter can be  
found in the plot. Numbers represent diameter at the two ends and length, respectively.

● Decay stage of CWD (Ø: 8-35, 35+ cm)
single select question
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Similarly to decay stage of standing dead trees, one of three categories can be chosen (fresh, 
mixed, decayed). Single stems are classified as fresh or decayed and an overall estimation is  
made (see 5.3.3, figure 6).

If not all CWD are decayed, identifiable species will also be given.

● CWD species
table question 

Multiple species can be chosen from the tree species list.

5.3.5 Herbs

Aim: Record occurrences and abundance of certain herbaceous species to aid the evaluation 
of  the  site  conditions  and  degradation.  Herb  cover,  dominant  species,  site  indicators, 
adventive species and relative cover of native disturbance indicator species are surveyed.

● Herb cover
single select question

Visual estimation of herbaceous cover using a rough scale:

0 – cover ≤ 1%
1 – 1% < cover ≤ 5%
2 – 5% < cover ≤ 20%
3 – 20% < cover ≤ 50%
4 – 50% < cover

● Dominant herb species
table question

This variable is recorded if herb cover exceeds 5%.

A herb species is considered dominant if it reaches 20% relative cover within total herb cover. 
Maximum 3 species can be given. A preselected list of common herbs can be used, but any 
species can be selected from the entire list of Hungarian herbaceous flora supplied within the 
android app.

● Site indicator herbs
table question

Maximum 3 indicator species can be selected from a predefined list. These species indicate 
either moisture condition or soil reaction of the site. One aim of collecting site indicator data 
is to be able to classify stands, where tree species composition does not reflect site conditions 
due to past human interventions.
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Preselected list of site indicator herbs: 

Aconitum anthora Eupatorium cannabinum Piptatherum virescens
Aconitum vulparia Euphorbia amygdaloides Polygonatum latifolium
Actaea spicata Festuca heterophylla Polygonatum multiflorum
Aegopodium podagraria Galeobdolon montanum Polygonatum odoratum
Anthericum ramosum Galium odoratum Polypodium vulgare
Asarum europaeum Galium schultesii Potentilla alba
Asplenium trichomanes Genista pilosa Prenanthes purpurea
Astragalus glycyphyllos Genista tinctoria Pulmonaria mollissima
Athyrium filix-femina Geranium sanguineum Pulmonaria officinalis
Brachypodium pinnatum Glechoma hirsuta Ranunculus lanuginosus
Bromus ramosus Hieracium murorum Salvia glutinosa
Buglossoides purpurocaerulea Hieracium umbellatum Salvia pratensis
Calamagrostis arundinacea Hordelymus europaeus Sanicula europaea
Caltha palustris Hylotelephium telephium Scirpus sylvaticus
Campanula persicifolia Impatiens noli-tangere Serratula tinctoria
Campanula rapunculoides Inula ensifolia Silene nutans
Cardamine bulbifera Iris graminea Smyrnium perfoliatum
Carex brevicollis Iris variegata Solidago virgaurea
Carex brizoides Lathyrus niger Stachys recta
Carex digitata Lathyrus vernus Stachys sylvatica
Carex humilis Lembotropis nigricans Stellaria holostea
Carex michelii Lunaria rediviva Symphytum tuberosum
Carex montana Luzula luzuloides Tanacetum corymbosum
Carex pilosa Lychnis coronaria Teucrium chamaedrys
Carex remota Lychnis viscaria Trifolium medium
Carex sylvatica Maianthemum bifolium unknown herb species
Chaerophyllum aromaticum Melampyrum pratense Verbascum chaixii
Chrysosplenium alternifolium Melica ciliata Veronica chamaedrys
Circaea lutetiana Melica uniflora Veronica officinalis
Convallaria majalis Melittis melissophyllum Vinca minor
Cystopteris fragilis Mercurialis perennis Vincetoxicum hirundinaria
Deschampsia flexuosa Milium effusum Viola mirabilis
Dictamnus albus Oxalis acetosella Viola odorata
Digitalis grandiflora Paris quadrifolia Viola reichenbachiana
Dryopteris filix-mas Petasites hybridus Waldsteinia geoides

● Adventive herbs
multiple select question

Any form of adventive herb species (seed, juvenile individuals etc.) will be recorded. Multiple 
species can be selected from the following list:

Ambrosia artemisiifolia Helianthus tuberosus

Asclepias syriaca Impatiens glandulifera

Conyza canadensis Impatiens parviflora

Echinocystis lobata Rudbeckia laciniata
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Erechtites hieracifolia Solidago canadensis

Erigeron annuus Solidago gigantea

Fallopia x bohemica none

● Herbs indicating disturbance

If herb cover exceeds 5%, proportion of disturbance indicators and nitrophilous species is 
given.  The  proportion  is  estimated  as  relative  cover  of  the  following  selected  species 
compared to total herb cover.

Alliaria petiolata Geranium robertianum

Anthriscus cerefolium Lamium maculatum

Atropa belladonna Moehringia trinervia

Bromus sterilis Parietaria officinalis

Calamagrostis epigeios Sambucus ebulus

Chaerophyllum temulum Stellaria media

Chamaneiron angustifolium Torilis japonica

Chelidonium majus Urtica dioica

Fallopia dumetorum Verbascum spp.

Galeopsis spp. Veronica hederifolia

Galium aparine

The following broad categories are applied to this variable:

0 – cover ≤ 1%
1 – 1% < cover ≤ 5%
2 – 5% < cover ≤ 20%
3 – 20% < cover ≤ 50%
4 – 50% < cover

5.3.6 Tree microhabitats

Aim: Detection of tree microhabitats influencing occurrences of forest dwelling organisms.

● Tree microhabitats
multiple select question

Presence of certain microhabitats are recorded within the plot regardless of their quantities. 
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Choice Definition

rootplate

Uprooted tree or stump with the root system and the formed pit and 
mound microsites.  Pit  is  a  depression  that  is  developed during  the 
uprooting of a tree marking the former position of the roots. Typically, 
it is occured as pairs with soil slumps off the displaced and decaying 
root  plate  deposited  as  a  accumulation  form called  mound.  If  the 
microtopography is clearly distinguishable, rootplates should also be 
registered after the advanced decay of the dead woody material. It is 
possible that stumps are removed from the rootplate. 

residual pile

Woody material on the forest surface created by logging. Typically, 
logging residues form aggregates on the forest  floor (piles, clumps, 
etc.). Residual piles consist of fine woody material (Ø: < 10 cm), but 
bark pieces and coarser timber particules also can also be found. It can 
be placed both in forest stands and logged areas (e.g. clear-cuts). 

new stump

Deadwood created by logging with an unambiguous kerf. Minimum 
diameter  of  the original  cut  surface  is  20 cm.  If  the  logged stump 
belongs  to  a  rootplate  it  is  recorded  as  rootplate. High  stumps 
indicating thievery should also be reported.

old stump

Highly decayed deadwood created by logging with  a supposed kerf. 
Minimum diameter of the  remained surface is 20 cm. If the logged 
stump belongs to a rootplate it is recorded as rootplate. Decayed high 
stumps indicating thievery should also be reported.

low cavity
Cavity situated at less than 0.5 m on living or standing dead tree with a 
minimum  diameter  of  35  cm  at  breast  height.  By  definition  low 
cavities are adjoined by the soil surface.

crack

Cleft into the sapwood more than 50 cm long along the stem, 1-5 cm 
wide and at least 2 cm deep in the sapwood situated both on living 
trees and standing deadwood. It is an ideal tree-related microhabitat 
for bats.

ice crack on 
Quercus cerris

Radial crack developed along the trunk, with a straight or helix-like 
direction,  mainly  caused  by  low  temperatures  in  winter.  Ice  crack 
indicates more humid site conditions than it is ideal for Q. cerris. This 
microhabitat type can only be recorded if there was Q. cerris chosen in 
the  tree  species  composition  section  or  it  was recorded  as  fresh 
standing deadwood.

mirror (bark loss)
Patches  of  fresh (< 2-3 years  old)  bark  loss  of  at  least  10×10 cm. 
Mirror is only registered on living trees.

bark pocket

Space  between  loose  bark  and  the  sapwood  with  a  minimum 
interspace  of  2  cm.  Bark  pocket  can  be  found  both  on  living  and 
standing  dead  trees.  This  microhabitat  type  is  ideal  for  bats  and 
Certhia species.

Polypores

Fruiting bodies or pycnidia  of saproxylic fungi with were >5 cm in 
diameter or occur in 10 cm long cascades of smaller fruiting bodies 
(without  taxonomic  identification).  Polypores  are  recorded 
independently from the type of woody material) (living trees, standing 
or downed deadwood, snags, stumps) 
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Choice Definition

bird hole on living 
tree

Bird hole excavated in sound wood by primary nesters with narrow 
aperture that is capable for nesting. Feeding marks of woodpeckers or 
hollowed remains of decayed branches should be distinguished.

bird hole on dead 
tree

Bird hole excavated in deadwood or decaying parts of living trees by 
primary  nesters  with  narrow  aperture  that  is  capable  for  nesting. 
Feeding  marks  of  woodpeckers  or  hollowed  remains  of  decayed 
branches should be distinguished.

high cavity

Living or dead stem with cavity above 0.5 m. Origin of the cavities 
can be dry-dot of the broken surface created by breakage of the trunk 
or large branches and canker. Partly dry-rotted stems on account of 
lateral mechanical damages are also recorded.

deadwood on 
living tree

Dead  1st order  branch(es)  attached  to  the  trunk  or  the  dead  apical 
region  of  the  tree  trunk.  Dead  woody  material  with  a  minimum 
diameter of 20 cm are registered.

liana

Presence  of  liana  species  (e.g.  Hedera  helix,  Clematis  vitalba) 
climbing up to a minimum height of 2.5 meters on the tree trunk is 
recorded.

none None of these tree-related microhabitat types are present.

5.3.7 Soil disturbance

Aim:  Determine severity and type (origin) of soil disturbance. Soil disturbance influences 
naturalness of the site including herb and shrub cover, composition and regeneration.

● Soil disturbance
single select question 

The severity of soil disturbance is evaluated using a five-category ordinal scale:

0 – disturbance ≤ 1%
1 – 1% < disturbance ≤ 5%
2 – 5% < disturbance ≤ 20%
3 – 20% < disturbance ≤ 50%
4 – 50% < disturbance

● Soil disturbance type
multiple select question

If soil disturbance exceeds 5%, disturbance type is also relevant. One or more of the following 
types can be selected:
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wheel
skidding
game
other

5.3.8 Rocks

Aim:  Determine  cover  and  type  of  rocks  that  influence  herb  and  shrub  cover  and 
regeneration.

● Rock cover
single select question 

Rock cover is estimated using the following scale:

1 – 0% < cover ≤ 5% 
2 – 5% < cover ≤ 20%
3 – 20% < cover ≤ 50%
4 – 50% < cover

● Debris size
single select question

If rock cover exceeds 5%, debris size is also recorded:

Típus Description

ru
bb

le

small 2-10 cm

medium 10-50 cm

large 50 cm

bedrock bedrock reaching the surface

5.3.9 Adventive shrubs and regeneration

Aim: Detect regeneration of adventive tree and shrub species that influence forest naturalness 
and future development of the stands.

● Presence of adventive shrubs and regeneration in the plot
yes/no question

We record whether regeneration of adventive shrub or tree species are present in the plot.

● Adventive species present (regeneration)
multiple select question
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Species need to be selected from the following list:

Acer negundo Padus serotina

Aesculus hippocastanum Picea abies

Ailanthus altissima Pinus nigra

Amorpha fruticosa Pinus sylvestris

Elaeagnus angustifolia Populus cv.

Fraxinus pennsylvanica Pseudotsuga menziesii

Juglans nigra Quercus rubra

Juglans regia Robinia pseudoacacia

Laburnum anagyroides Syringa vulgaris

Morus alba

5.4 Survey III. – Subplot

The subplot is a 30 m² area that lies concentrically within the plot. The radius is thus 3.09 m. 
The extent of the subplot is estimated visually with occasional measurements of individuals 
near the limits of the subplot.

Figure A9. The size and position of the nested subplot.

As a rule of thumb, if the plot is surveyed, the subplot will also be inventoried. There is only 
one exception, if main category is “young stand” (see 5.3.1) and there is canopy (trees above 
2.5 m) with at least 70% cover. In this case we do not expect regeneration or shrub species to  
occur.
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5.4.1 Shrubs

Aim: Description of  occurrences  of  shrub species  that  can influence  stand structural  and 
compositional diversity.

● Shrub cover
single select question

Percentage cover of shrub species is visually estimated (1 m² shrub cover = app. 3%, 1% 
shrub cover = app. 1/3 m²). Individuals, whose stems lie outside the subplot, but cover part of  
the subplot with their canopies, will be accounted for. The following broad categories are 
used:

0 – cover ≤ 1%
1 – 1% < cover ≤ 5%
2 – 5% < cover ≤ 20%
3 – 20% < cover ≤ 50%
4 – 50% < cover

● Dominant shrub species
table question

If shrub cover exceeds 5% (= app. 1.5 m²), dominant species will also be given. Maximum 3 
species can be given and each dominant species must have at least 20% relative cover.

● Site indicator shrubs
multiple select question

One or more of site indicator shrubs (boldface in the table) can be selected:

Berberis vulgaris Lonicera xylosteum

Colutea arborescens Rhamnus catharticus

Cornus mas Ribes uva-crispa

Corylus avellana Rosa pendulina

Cotoneaster spp. Sambucus racemosa

Daphne mezereum Spiraea media

Euonymus europaeus Viburnum lantana

Euonymus verrucosus none

5.4.2 Regeneration

Aim: Description of occurrences, abundance, vertical diversity and browsing of regeneration 
that informs about regeneration potential of the stand.
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● Cover of high regeneration (above 0.5 m)
● Cover of low regeneration (under 0.5 m)

Regeneration cover will be given in two height categories separately (0-0.5 m and 0.5-2.5 m).
Individuals,  whose stems lie  outside the subplot,  but  cover  part  of  the subplot  with their 
canopies, will be accounted for. The following broad categories are used:

0 – cover ≤ 1%
1 – 1% < cover ≤ 5%
2 – 5% < cover ≤ 20%
3 – 20% < cover ≤ 50%
4 – 50% < cover

● Regeneration tree species
table question

Every tree species are recorded in the subplot. If at least one regeneration cover (high or low) 
exceeds 5%, dominant species must also be given. Dominant species are recorded only in the 
high regeneration,  if  high regeneration is  more abundant  than low regeneration (e.g.  high 
regeneration cover = 20-50%, low regeneration cover = 1-5%). Maximum 3 species can be 
given as dominant and they each have to reach 20% relative cover.

● Browsing
single select question

Typical browsing category will be given for the entire regeneration. Individuals are checked 
for signs of browsing and the most abundant category will be chosen.

For our purposes, a sapling can be identified as “not browsed” if there are no signs of game 
browsing for the last 3 years. For example in mid-summer, an individual with undamaged 
terminal  bud will  not  be  categorized  as  “not  browsed” if  it  is  evident,  that  the  previous 
terminal bud was eaten in spring or the past year. The same is true for the side buds.

The following categories can be used to describe the subplot:

25



Category Description

unbrowsed The terminal and the side buds appear to be undamaged.

slightly browsed
Typically the terminal buds are damaged, whereas the side buds 
are untouched.

heavily browsed
Terminal as well as side buds appear to be browsed, but the 
branches are not distorted.

bonsai-like unwholesome 
regeneration

Dwarf-like regeneration with signs of heavy browsing. 
Branches are distorted.

unidentifiable
This category will be given, if it is now possible to judge 
browsing (e.g. regeneration has been selectively cut).

● Proportion of sprouts
yes/no question

The relative cover of sprouts in regeneration is estimated and “yes” is given as answer if it 
reaches the threshold of 20%.

5.5 Documentation

Aim: Documentation serves as a tool to analyse and check data collected in the field. GPS 
coordinates and photographs aid the revisiting of the plot.

Altogether 6 photos are taken, 5 from the plot centre (in the direction of North, East, South, 
West and upwards) and 1 from a distance of 6-8 m towards the plot centre.

GPS coordinates are recorded using stand-alone GPS device. Averaging is started when data 
collection of the plot begins, and averaging continues until the sampling point is surveyed. In 
places, where data collection is not possible, coordinates will also not be recorded.

5.6 Comment

Comments  are  used  to  indicate  special  structures  and  situations  that  may  influence  the 
evaluation of the data significantly. Short text will be typed in the field. Comments should 
only be made in extraordinary situations!
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